Objective: Depression is a common mental disorder in older adults. We examined the prevalence and risk factors for depression in older adults in the Beijing area.
I mprovements in living standards and health and medical services continue to result in increased life expectancy. As a result, the number of older adults around the world is increasing rapidly. For example, in 2000, there were 124.26 million adults aged 60 years or older in China; these adults accounted for 10.46% of the total population. 1 It is estimated that by 2020 the number of adults aged 60 years or older in China will reach 234 million and account for 16 .0% of the nation's total population. 2 As the number of older adults continues to increase, close attention is being paid to the health of this population. Depression in particular is common in older adults. Among community samples, the prevalence of major depression ranges from 1% to 4%, and the prevalence of clinically significant depressive symptoms ranges from 8% to 16%. death of a spouse or other loved one, lack of social support, and social isolation. [3] [4] [5] [6] [7] [8] In some studies, the prevalence of depression was higher among adults aged 85 years and older, but this could be explained by risk factors associated with aging, such as female sex, poor physical health, cognitive impairment, and low SES. 7, 9, 10 After controlling for these factors, researchers found no relation between depression and age. [11] [12] [13] The prevalence of depressive symptoms among older adults in China ranges from 12.8% to 41.1% because of variations in research populations and sampling regions. [14] [15] [16] [17] [18] [19] Female sex, low family income, poor physical health, disability, history of mental illness, low cognitive function, higher level of impairment in ADLs, adverse life events, and lack of social support are all risk factors for depression among Chinese older adults. [14] [15] [16] [17] [18] [19] [20] [21] Because most existing studies were conducted in Hong Kong or Taiwan, our study aimed to examine the prevalence of depression and its correlates among older adults in the Beijing area.
Methods
Data for our study came from a cross-sectional survey conducted in July 2006 in Beijing. Part of a national survey of older adults, this Beijing survey had a sample size of 2002 based on the proportion of the total number of older Beijing adults to that in the country. Sampling sites were determined according to the number of people aged 60 years and older in urban and rural areas of Beijing as well as the proportion of older adults in each district or county, street or town, and neighbourhood committee or village. A total of 4 districts, 22 streets, and 179 neighbourhood committees were selected as urban sampling sites, which yielded a total of 1542 subjects; 4 counties, 15 towns, and 58 villages were selected as rural sampling sites, which yielded a total of 460 subjects.
In each neighborhood committee or village, subjects were randomly selected using a systematic sampling method. All of the interviewers were graduate students in demography and were trained before the survey. Interviewers were introduced to the subjects by local officials who knew the local residents well. Each face-to-face interview began with a description of the survey and its related background; an informed consent form was read and signed by the subject. The average length of the interview was 30 minutes.
Demographic variables included sex, age, education level, nationality, marital status, religion, party affiliation, and self-rated economic status. Subjects were also asked whether they owned any electrical appliances, vehicles, or housing to obtain an objective evaluation of the economic status. Considering the high price of housing in Beijing, the economic status of the respondents was assessed mainly based on their self-rated economic status and how many houses or condos they possessed.
Other personal information was also collected. "Work affiliation before retirement" of the subjects was asked and their responses were divided into 4 groups: government unit, state-owned company, other company, and farmer. The question, "Whether or not being an official or a manager before retirement," asked about the position of the target people in their working affiliations and for farmers it meant being local officials in the villages. The question, "Current engagement in paid work" asked whether the target people were still working and got paid, and the "Use of health foods or health products" referred to the frequency of use, which was then divided into 3 levels: never, occasional, and often. To investigate the effect of filial piety on depression of Beijing older adults, we classified piety of offspring as very pious, fairly pious, and impious based on the perception of the respondents. The question, "Feeling of being old," asked whether or not the target people felt they were old. Information on smoking, drinking, self-rated physical health, and the number of chronic diseases was also obtained from the subjects.
The ADL Scale 22, 23 was used to assess functional disability. ADLs (14 items) were divided into 2 subscales: the Physical Self-Maintenance Scale and the Instrumental ADL Scale. The former assessed basic activities related to hygiene and personal care (that is, eating, dressing, toileting, bathing, transferring in and out of bed, and walking between rooms). The latter asked about activities necessary for residing in the community (that is, grooming, shopping, cooking, doing laundry, handling money, getting to places beyond walking distance, using the telephone, and using public transportation). Respondents were asked if they had any difficulty undertaking each activity, and answers were coded as 1 (no difficulty), 2 (need some help), and 3 (cannot do). 24 The ADL Scale has been used in studies both inside and outside of China and has shown good reliability and validity. 22, 25 The 15-item GDS 26 was used to assess depression. The GDS-15 measures depressive symptoms experienced in the past week, coded as 0 (no) and 1 (yes). The GDS-15 has been used in many studies, and its reliability and validity are excellent. 19, [27] [28] [29] [30] [31] A total score for the GDS-15 was calculated as the sum of the 15 items. Subjects with a total score of 8 or above were classified as depressed, whereas people with a total score of less than 8 were classified as not depressed. 19 This dichotomous variable served as the dependent variable in the analyses. An ADL total score was also calculated, and all subjects were divided into 3 groups: lowest (scores 14), middle (scores 15 to 18), and highest (scores 19 to 42) tertile.
Abbreviations

ADL
activities of daily living GDS Geriatric Depression Scale
SES socioeconomic status
Statistical analyses were performed using SPSS (SSPS Inc, Chicago, IL). Descriptive analyses and bivariate logistic regressions were carried out to examine the association between depression and demographics, personal characteristics, and other variables. Multiple logistic regressions were conducted to explore risk factors for depression among older Beijing adults as well as separately among the urban and rural sample.
Results
Our study investigated 2002 adults aged 60 years and older (mean age 71.55 years, SD 6.67). Among the respondents, 1012 (50.55%) were male and 1441 (71.98%) were currently married. Most of the subjects were of Han nationality (n = 1920, 95.90%) and did not believe in any religion (n = 1898, 94.81%). A total of 1921 subjects had valid data on the GDS-15, of whom 250 (13.01%) were categorized as depressed. Prevalence rates of depression in rural and urban older adults were 26.63% and 10.79%, respectively. Compared with urban older adults, their rural counterparts were less educated and more depressed (χ 2 = 354.10, df = 3, P < 0.001; χ 2 = 49.517, df = 3, P < 0.001). More urban older adults were currently married, religious, and in better economic position than the rural older adults (χ 2 = 8.815, df = 1, P = 0.003; χ 2 = 6.278, df = 1, P = 0.01; χ 2 = 116.315, df = 2, P < 0.001) ( Table 1) . Table 2 presented that significant associations were found between depression and rural area, aged 80 years and older, currently not married, low education level, non-Communist Party member, not being an official or a manager before retirement, poor economic status, poor physical health, high ADL score, feeling old, and impious offspring.
Only 3 non-Han older adults were depressed; therefore, to avoid empty cells, we excluded the variable of nationality from the multivariate logistic regression. All other possible correlates were used in the model (forward stepwise [likelihood ratio], entry 0.05, removal 0.10). Three logistic regression models were conducted: 1 on the total sample and 2 separately on the urban and rural samples. In the model for rural older adults, 390 subjects had valid information; to avoid empty cells, we excluded the variable of religion and recoded education level as 1 (illiterate), 2 (elementary school), and 3 (junior high school and more), and recoded use of health foods or health products as 1 (yes) and 0 (no).
The results showed that poor economic status, high ADL score, poor physical health, impious offspring, and feeling old were important predictors of depression in older adults in Beijing. For the urban sample, poor economic status, poor physical health, high ADL score, and impious offspring were risk factors for depression. For the rural sample, depression was significantly associated with poor economic status and poor physical health, and drinking alcohol was a protective factor (Table 3) . 
Discussion
Most of the findings in our study are in accord with existing findings. Age was related to depression in the bivariate analysis but not in the multiple logistic regression models. As mentioned previously, the effect of age on depression could be due to factors associated with aging, such as poor SES, high ADL score, and poor physical health.
The results indicate that poor physical health and functional decline are significantly associated with depression in older adults, which agrees with previous studies. 3, 4, 8 The number of chronic diseases was related to depression in the bivariate analyses but not in the multiple logistic regression models, indicating that the number of chronic diseases might be less relevant and correlated with physical health. Feeling old was also related to depression, and this might be the result of poor physical health. The physical health of older adults who reported feeling old was worse than that of subjects who did not report the feeling of being old (χ 2 = 156.50, df = 2, P < 0.001).
In our study, poor economic status was another strong predictor of depression in Beijing older adults. Results of the bivariate analyses showed that older adults who had worked in government units before retirement were less affected by depression than other subjects. This is possibly because government employees received good pensions and welfare benefits both before and after retirement, and thus they are in a good financial position.
Our study reveals a prevalence rate of 13.01% for depression among older adults in Beijing, which is relatively low compared with other studies. [14] [15] [16] [17] [18] [19] This could be explained by the varying definitions of older adult used in these studies and by regional differences. Another explanation is that nearly one-fourth of the subjects in our study were civil servants and were in good economic conditions. Finally, this low overall prevalence rate could be due to the low prevalence rate of depression in the urban area (10.79%). Urban residents probably benefited more than rural residents from recent economic developments in terms of improved economic status, quality of life, and medical services, hence the large difference in the prevalence of depression for urban and rural older adults (10.79%, compared with 26.63%, respectively). An interesting finding was that drinking could reduce the risk of depression among rural older adults. This might be explained by the positive effect of light or moderate drinking on population health [32] [33] [34] [35] as well as the benefits of relaxation and mood alteration. However, without details on frequency and amount of alcohol use we failed to further analyze how drinking affected the mental health of elderly people.
Our results suggest that impious offspring is an important risk factor for depression in older Beijing adults. Filial piety is a traditional virtue valued by many Chinese, and this might be particularly true for older adults in northern China. In China, children were raised for the security of old age, and sons in particular were important to provide physical and financial care for their parents. Filial piety also involves respect to the elderly and maintains the authority and power of the elderly within the family. Filial impiety could lead to family disputes and loss of face, which could lead in turn to negative emotions. One limitation of our study is that it did not include a life events scale, and therefore we were not able to examine the relation between filial impiety and negative life events. There was not enough information to further explore how filial piety affected depression in older adults when there were more than one child in the family, and how filial piety affected depression differently in older adults with sons than with daughters.
Another limitation is that our study did not include a social support scale and did not ask about the history of mental disorders of the subjects. These 2 factors were found to be related to geriatric depression in previous studies. 3, 4, 8 However, the data for our study came from a national survey mainly on the health and social security of older Chinese adults, which unfortunately did not examine the above 2 issues.
Depression affects every aspect of life for older adults. Depression was an independent risk factor for heart failure among elderly women but not for elderly men. 36 Patients after myocardial infarction with depression had more comorbidities than those without depression and were at an elevated risk of dying after discharge. 37 A review found that there was enough evidence to support an association between depression and nonsuicide mortality and that this effect was stronger among men than women. 38 Depression was an important risk factor for suicide in late life, 39, 40 and depressive symptoms were present in 80% of older adults who died by suicide. 41 Depression is a common mood disorder among older adults in the Beijing area. Prevention and intervention programs should consider the effect of geriatric depression on physical health, mental health, and suicide or nonsuicide mortality to improve the quality of life of older adults. The findings of this research suggest that more efforts in this respect should be: made in rural areas, focused on those in poor families, and combined with interventions on the offspring and inside the family.
